乱流中の管状渦のダイナミックス(流れの非線形性と乱流の統計性質) by 三浦, 英昭 & 木田, 重雄
Title乱流中の管状渦のダイナミックス(流れの非線形性と乱流の統計性質)
Author(s)三浦, 英昭; 木田, 重雄
























( $\mathrm{L}\mathrm{u}\mathrm{g}\mathrm{t}^{9)}\text{ }$ Jeong and
$\mathrm{H}\mathrm{u}\mathrm{s}\mathrm{S}\mathrm{a}\mathrm{i}\mathrm{n}^{8)}$ )






$(u\cdot\nabla)u=$ $-\nabla P+\nabla\cross Q$ (1)
$P$




$P=$ $P_{c}+ \frac{1}{2}\lambda^{()}i(_{X_{i}-}\prime C_{i})^{2}$ (3)
$(x’X”1’ 2’ 3x)$
(3) $\lambda_{i}(i=1,2,3)$ 2 ( $\lambda_{1},$ $\lambda_{2}>0$
) $P$ $x_{3}’=\mathrm{c}onst$. 2 /J $P$
$P$ $X(x_{1}, x_{2}, X_{3})$
$P(x_{1}, X_{2},x_{3})$ $=P^{(0)}+P_{i}^{(1)}(xi-Xi)+ \frac{1}{2}P_{ij}^{(2)}(x_{i^{-}}xi)(x_{j}-x_{j})$ , (4)












$\lambda_{1}\geq\lambda_{2}\geq\lambda_{3}$ (3) $(X_{1}^{\prime l}, X_{2}, X^{l})3$
$\lambda_{i}(i=1,2,3)$ ( 1) 1 $(x_{1}, x_{2,3}x)$
$(x_{1’ 2’ 3}’x’X’)$
$C(c1, c2, C3)$ $P$ 2 $C’(C_{1}, c_{2}’, C’)\prime 3$
$C$ 3 ( $x_{3}’$ )
$(X_{1}, X_{2}, X_{3})$ $P$ $x_{3}’=$ const.
$C’$
$C’$
1. $\lambda_{1}\geq\lambda_{2}\geq 0$ .
2. $C’(C”’1’ 2c, c)3$




1 $(\lambda_{1}\geq\lambda_{2}\geq 0)$ $\bullet$ O
$C’$ 2 $\bullet$ O





















$Q$ $\Delta$ $\nabla u$ $2_{\text{ }}$
3
$Q=$ $\frac{1}{2}\{(\frac{\partial u_{i}}{\partial x_{i}})^{2}-\frac{\partial u_{i}}{\partial x_{j}}\frac{\partial u_{j}}{\partial x_{i}}\}$ , (8)
$R=Dei( \frac{\partial u_{i}}{\partial x_{i}})$ (9)
$Q= \frac{1}{2}\nabla^{2}p$ (10)
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$Q$ $Q>0$ $Q$ \tau
$\Delta=(\frac{1}{3}Q)^{3}+(\frac{1}{2}R)^{2}$ (11)
$\Delta$ $\Delta$ $Q$ $\Delta$
Chong et $\mathrm{a}1^{7)}$. Jeong and $\mathrm{H}\mathrm{u}\mathrm{s}\mathrm{S}\mathrm{a}\mathrm{i}\mathrm{n}^{8)}$ 6
$Q$ $Q$ $Q=0$ –
$Q$
$Q$
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